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[SEI^S] ^81 
[4*£!JU ^SiSS 
0001 

[HISSIXU 2002.07.26 

[mgo] m&^w ci^saioi eh^^i ai n gjs 

[mgo| g°g§] DRIVING APPARATUS AND METH00 OF PLASMA DISPLAY PANEL 

[SSI ^^Oil^POFOI ^^S1 Al- 
[SS12J3.^] 1-1998-001805-8 

[□aieil 

[ssi ^oi^sisei 

[CH£ieJ3H] 9-2001-100003-6 

[Sl^Si^SS] 2001-041982-6 

[gg°l ^^S^l] Ol^g 
[£S2| S^S^I] LEE.J00 YUL 
[^SJe^&isl 740315-1464714 
[o^bj^j 336-86I 

,§su E oi^AI ggS ggtel 87-1SXI Blue^ 217^ 

[^] KR 

[£JAHj^] S 1 ? 

[3X|] HI4252I ^§011 21 & f^, flSOII 21 & ft^AI 

g a? sua. 
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CHB.I2J 
[©311 

[§^AH#] 1. fief AH- gAHAH(£S)_1 



^oi^eisei (en 



20 3 

A 53 

26 » 



29,000 s 

34,000 S 

0 §j 

941.000 

1,004,000 m 
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a^ ^ oi^u^ H fl<g£ cf^si «j -B-^l *d^4-, A o V 7l 

cHr^l oiH.sfl>i ^-i- i^Rr €e->3^ tq^efloi sfl^^ ^ o_ 

3., ^-S-^, 2ol^-o) 7l^-7l» ^ 3^2} ^oj-ij. 2 ol^V^ 7l 

-1:711- 71- X]^ 2}-^^ ^ovo. ^ofl o^Rr «o>^ °1 4 . 

olofl Of 5-1- ^ 2fHt ^aJ-o} 71^711- 7>^1 &j ^ # ^7>^r 

v\, el^i 3\sL^$* -fM U"Si-¥-* *V^*}^r ^*]2] ifl°h§- ^ o|ol 7V^ ^ 

£ 5 

#5->^D> Cl^S-ellol 3^, 5^ 2]-^ , ^<H*J ^Af ^ 



54-1 



#5f^nf cl^f-eflol 3fl^o) x>^i ^ zl {DRIVING APPARATUS AND 

METHOD OF PLASMA DISPLAY PANEL} 
[HE 3 ^t!r ii^l 

£ 5, £ 6 % £ 7^r 4^ ^12 ^ ^13 #^^|- ^ 

JE 9, £ 11 ^ 51 12^ ^ Tfll, 7fl2 ^ ^13 ^HH # 

£ 10A tfl*l £ 10E, £ 13A tfl*] £ 13Ftt zj-z* £ ik*$e\ afll 32 *il3 
zv £=oj 3 a. ziofl 14^- M-Ej-tfl-ir £^°lcf. 
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( 



#^^r #2-r^ u r ^l^elM ^(plasma display panel; PDP)^ «)- 

s]^- je*1 ^-^1 (liquid crystal display; LCD), #3] H o V # 

^Kfield emission display; FED), 1-E-V^°r c-l^-f-elH afl ^ -f-^ ^ig S a] 
^]7l- #1>3rl 7fl^£lJl oil- ^ S^l f^M #^ D r ^i#eflo] 3 fl 

^ S^l u l*fl ?)5L ^ ^ ^1 0 >^°1 

^ol oicf. 14^, fs]-iuf t^^#efloi z^o] 40 ol*l o^o] ^tg SA ] ^jofl 

^efls] CRTCcathode ray tube)* tfl*fl^ #*15.a| zv^vjt oicf. 

#e->^n> c]^#ell °1 sfl^^r 71^1 ^^^l #2-r^ D r* ol-g-^r^ 

-£-7> 3^ <^Kj- ^S^, ZL 3.71 oil Hj-E} 4^1^ "?> 

7 fl °l A o v ^ 33l2(pixelH °flH^^(matrix)^Hfls t>H<l£l<H 31^. ^l^tr l-2-r^ D r 
^(DC^)4 iIHr^(AC^)ilS ^£4. 

°H € < y-°l ^7|-£l^ ^<?1 *}^-7> wj-^l ^ife ^11- ^*fl ^ 

=. Tflfl-g; (ft® a^-g- nj-^-oi ^olo]: f>}±- 0} 01 cf. tiVig l-e->^°> ^ 

^#el|ol Sfl^oflA^ -fr^llf^ ^ZL X}<2^&|£ -711 3X11 Al^i 

^o.^ ^=.7). ^1 *VSH #31*1 °l^r^ 3 ^.S.51^5. *]-?f-^ 
ofl y^H ^^ol Zjcf^ xV^ol olcf. 
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( 



£ l£ AC^ €^d> cj^-i-eflol sfl^O} «. A>Al£o|cf. 

JLS ^} ^^-(4)4 -fi-*] £^(5H o]^c^ 3g <g^>|j ^^l^cf. ^12 -B- 

e]7l^(6) 3H1^ ^^^1#(7)^5. ii<?l <H^3l^ #^-(8)°l ^^l^nf. 

ELZ]}^ ^^-(8)1: A>oloil oi^ ^<2*fl#(7) ^Hl^r ^c e fl^ #^-(8)4 ^*3^-7fl 
3*}(9)ol ^^^)o] o^cf. St!-, H<2*fl#(7)£l ^ 3^(9)21 «y=^ofl 

31(10)7} <g^=|<H 5U*=h ^11 -B-Hl7l^(l)3|- *)12 -B-^7l^r(6)^r ^} ^-=-(4)4 <^ 
ELefl^ ^^-(8) ^ -R-*l ^^-(5)3)- <HJ=Efli *i^-(8H « 0 V # ^#(11) 

£ 2°fl iA)^ Ufa]- ^-ol, pop m x n ^ nfles^ ^ .g. 7 |-^ JI 

o^, ^^i^o.^. ^ « 0 v^A^^r ^Hsli #^-(Ai ~ Am)°l yfl'lsH 91^. *3 ^ 

n^3] ^Af *i^-(Yl - Yn) ^ ^(Xl ~ Xn)o] *}ZL7$ZLsL ^U^H 

Efll- 3,71 2)- A] 71^ 71^0]^, 71S1 ^3 7l^ 3^0^ ^ X) ^ ^4 ^^1^1 
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* 

( 



^ H o v ^°l 'a 4= ^^V* (set-up) *V^c11 olcf. 

5Hr4- =L^, ^"fr ^ ^Sfl^I Sltf^ S_€" 

2] ^-§T S^fl^ §V7l nfl^-ofl c>|E^-g-ol a^t}. S] ^ ^H>1H^ ^ ^} 

±7lS± ^J<£^ ^^JE Aj ^-ofl ^7fl§V^ ^fi) x]-o|^ ^fl^Kr 3 °1 n fl 

^ -¥-€"4 € ^ ^ Sfl^^n- 7l<iJ « 0 >^oll -§-ol^>5LS. ^^i^m 

*fl£i*l 71^ jf^-S. ^ olcf. 

3^ SL^r 7}<Q -E-^-g- -g-o] §1-711 ^- O. 

^EflS-l ^71-zrHf- ^HSLsL, °1 ^ s-^oii 

^£7} ^o^^i^ #aV^n> cj^Eflo} sfl^i ^H^^ S^l7> 7BrSfl;*ltK 

^°^£7> t<H*lfe S>1 ^^^-^ ^^I7l7l ^*1H ^7fl e)Ajl ^- 

?HH ^s. Af^-sil^ 4^-8- £ 3, ^ ^1^- Jj-^aiJ: 5745086^1^ ^ E fl^ 
^(ramp)^*^. £ 3^ o] 3 «s j^g] 7 1^7l7> i^^^r^- <fi 
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.( 



# t<H*lfe- ^3jo.S. ^l*fl°> *V^, tfl3f3o_3. 15V/us °1^> 

31 71^-711- A>-g-^7ll €4. <&3*lS} S^fl 1-2V/US ^£2] 7^ 

7l# Af-g-sl-Tll n}- °1 #°h V °1 400V^ nfl 200us7> ¥ # , ^ 400us7> ^J3L 

Sj-T]] £H M-T- A >-g-*V7ll ^Cf. ZL2flA^| o] Hj-^-g; 7fl^tV £ 4^ 

°fl^ ^^«Bo>n> SVcf. 

2] -fr^l #3 T^^l ^Ji^ nfl-f ^O.^ SIS <?H1 ^ 

^IS-Sf 3^7}- ^Ajofl #711^X1 5fl ^ ^-g- S)S^ ^-fr 

« ^ SZfe ^^17> ^^1-711 ^Cf. 

E]^ 4^ ^ -fM ^ 

«|| ^ ^^-g: tbcf. ^ ^ vfl^te ^(Vset) 0)^0] 

^l^ 1 - «].<4 ^o], f^Efl ^e>^n> cl^a)H ^ 
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( 



°fl 4-^, 33! 71^711- B.7\\ *}7^\ £#3^5. 

^ ^-f^Tr 33! <£^3-°-S % ^ avtfls 33! sf*J^ 71^711- 
°)-3^ 

SEtb, 33! 3*3 -§• ^7^71 ^ SlS-Ofl ED}- 2^ ^^-.9.5. 

^ ^ ^ ^JlS ^£1^ ^ xj-^fl^ 

^*1tt ^<#°) ^>o) ^Cll, vfl^J-ol 7 >^^ Wl^l7l it])^- 

#3"^> Cl^l-Eflol sfl^cq ^ yj-'tHH 33! 7l?i^ #o]^x-1 

^Ai^i opa^oj 3! 7>^tt 33! ^-fr 3^Kr 3* s-^o.^. ^V^, 

££*v 33! si^.^ -fi-^i s]^# xV^fl ^fe ^ 7>^o] ^ 

#5->^p> ^^eflol nH^o] 7>^# ^# o.S 

#7l S4 ^ ^*}7) 3]-5}o) ^ <5>i4^ m^H] 4^ 

n]- ^^#eflo] ^ HV^^. A-^ o]=^ tifl^^l c^o] * 

£^4, A oM ^ ZLx}SW ^71 ^A> ^ * *1 

* ^^Rr H o^-9-S., 33! Ttt^V, 
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f 



<28> 4l 42 71^711- 5>ZL ^7}*}^ ejjiE ^o^g- 

^oM ^A> <d7V^ *fll ^7llS4 

<29> #7] 42 43 ^7} m 7)-2r7}M_^ X|2 7l^7l» 

<30> EEHV £ ^^1 $a<H*l, ^"7] ^13 ftfttt *\]4 Q<&v\*\ ^7) 42 7}-£-7]iL 

<31> i£*> -g- ^4 sa<H^1, A o V 7l XI 1 cfTjl -fM H o V # ^^HH ^ 

^-ffe ^ #4i*V£r 5}-^^ ^ ^71 

<32> CfS. S-^lofl tcJ-S. #S-V^n> C^#*M 21]^^ ^ o_ ^ 

O^o} tiflcgsi c^o] -A]- ^ -B-^l #7] £ = * # 

^4 jiL*>=M ^"71 ^A> ^ ^ -H-X] ^^-^ #7)*\°.£. £bJ€ cf^Sl ol = 5 fl 

<33> *fll m 41 71-8:71-1- ^JL #±.*|-^ e« S H>^o] 

^71 ^A} *}^ofl 017^}^ ^1 cjTllSq- 

<34> ^71 42 &<&tt 43 &<&V\X] ^7} 41 71^-71 J±Cf XI 2 ' 71 ^-71 » 

£ul #4l*Rr 5>^^1 Aj- 7 1 ^A> ^q-ofl o]7V*>^ XI 2 ^rXH- i^-Sb 
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r 



icf aj-nV^V ^13 7]-i:7l» #ji 4^ Aj- 7l ^a> £^-ofl 0} 

5L ^ oj =^ ti^s] c^fi] ^ ^ -fi-7,1 ^-7] ^A> ^ ^ -fj-*l 

JZ^SM ^71 ^A> ^ £ ^7l^^S. £-5^ ^ = 

efli #^ht- SL^Hz- f-e^} cl^^eflol sfl^s] ^ 

*fll ^ ^2 ^7] A>olofl Z|ZV ^7l^O.S <£?J£l<H 

#7l ^2 7fl 3fl A] Ei^ ^"71 ^A> ^ A>olofl #71^ 

71 ^A> *^ofl ^2 711-711- 7>^H ^7>^>^ ^ = B^S^ ^7}^ ^2 

A o V ^ 4l7>, 

^5 #7] ^Af ^ A>o]6fl #7l^O.S <£^.S)JL <#7] ^A> xj^-ofl 

^13 71^711- 7f*H #4i*Vfe =8 = S>^^1 ^oj-^ ol7l-^^ ^11 *> 7 o V — i^o 1 
i:7>, ZLElJl 

^71 7fll <5pJ- ^^1^1 4i7fSl ^^J-J- ^-71 7^15 A f°Hl $.7)^0-3. 

<£^S)jL Aj-7] ^ A > ^i^-oll TlH 71^711- 7f^H #^*Rr 5>^^ ^ 
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( ( 

XI 2 i^ ^ 1 i^-^cf. 

<42> EE 4€- ^HH tcHE €e-V^V ^#elH afl^ ^-g- «J-^ ^ 

3. o|=^ Hflcg^ Cf^o, -Af ^ ^ o.*) ^ £ ^ 

efli #^M; 3L#SKr ^e}^oj- c^S-SlH sfl^o] ^ ^o.^, 

<43> ^^l X|l ^ X]2 ^o] ^eP^ O.^ o]7}-^ ^ j! ^7l 

^7)^o_s. <$%s\±r xu nn*]^^ xi3 #<y-i^i f^i^, <^xi ^ 

7|2j^^ "S^tt X)2 AA*}^ 6 *^ X]4 XU £X1 , 

<44> #7] XU 7fl2flAlE]o) ^ofl # 7 ] XU tl7>«1-JL, A o V 7l X]l 7fl 3fl A] B-] 

o] ^- 7 1 ^Aj- ^ AVojcj] ^^JI a o V 7] ^> 3^X1 ^ "S^Rr 

^H*J ^VS £ ^"71 ^Af ^111 7l-i-7l« 7> 

*l*r S}^ O.^ a o > 7 ] ^oJOjL^ >g-7l Xl3 ^A]7l^ Xl2 #X1, 

<45> ^-7] Xl2 7fl5flAlEio) Ef^ #7] ^} ^ *}o]o\) x\7}?**_£. <3^5qjl # 

7l X^ofl ^*Rr X]2 tf^HS. ^7>>1- £ Aj-7] - 

A> ^2 7l^7l# 7>X]^ C_S. #7] XH # ^ ^ 

*M£r X|3 #Xl, 

<46> -^-71 X]l £ XI 2 A o V ^ ^H. i^^ 1 ^^>» S-T- -2.HA1-71J1 ^"71 XI 2 7fl 2fl A] 

E^S] ^^oj] Aj-71 XI 2 Q d7}i5}°l #7} £<go. ^ ^5 ^oj-o 

3- XI 4 ^7)1, 
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<47> #7] A]2 -8-71 ^Af ^ A>ol<Hl ^ 7 |2jO S <&%S\3L <#7] ^Af *\ 

<48> ^4 ^-7] ^12 A]-o]ofl ^7l^^.S. ^Tj^Jl #7l ^Af ^ 

^°fl ^"S^Kr *«2 e«S ^7># -gr A}^, Aj-7] ^A> xj^-o] 

*fl4 7)*7l# 7\7)±± S>^°_5. ^71 *fl2 *R>Al7l^ *fl6 

7i)# 3L#t!r^. 

3. ol^n^ afl^^ ^Af x|^- ^ o.xj ^^J-, aJ- 7 ] ^Aj- ^ -H-^) 

^71 ^A> ^ ^ -fi-Xl #^.-0)-^ ^7l^O.S. £3^1 1=H^ O]^ 

efl^ #^-gr S.^-*Kr ^«efloi ^ 

<so> H^EHl^ Al ^7l^^S ^s]^ El-tHi^ ^)2 ^oj-oi #7]*\°-S. 

"S^H, *113 ^°*M: ^^Al-7l^ 7fl3flAlE-|, 
<5I> °^^r s&7) Al 7fl3flAlE^ cc2=. ^ofl #713 ^^l^ E}^-£- 

A o V 7l ^A> ^ofl ^7l^O.S ^^H, 44 #<3-g- ^^A)7l^ ^2 7fl3XfMEi, 
<52> -8-71 *fl2 7fl3flAlEio| E}^S\- -# 7 ] ^A> A>o] ofl #713 

^15 £<Sh§- ^^Al-7l^ *13 ^sflAlE-l, 

<53> ^16 Aj-7l 7fl3flAlE^ A>o]^ #71*^3. A o V 7l ^ 

Af ^^"Sl #<#* *fll 71^-71* 7[7]b Sj-^^-S ^7>Al7l^ 7fll ^ 
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( ( 

<54> #7] M]2 7fl3flA]E^ &>^3lf AV 7 ] ^Af A}o}o\] £ 7 ]*\°-3, ^ ^ £] ZL , 

<55> Aj- 7 ] ^Aj- ^^-^ Aj- 7 | 7 fl5)lAlE^ Bfcf Aj-C>lofl ^ 7 |^ O.^. ^S^EL # 

7l ^A> ^cv^ ^3 7 ]^- 7 ]l- 7Mb SI^LS. 71 ^ *fll 

<56> #7l *fl2 ^J- 7 | ^1 - 7 fl3lflAlE^ <^t}- Aj-Olofl ^ 7 !^O.S # 

7] ^Af *J^-o} ^oj-o. 71^71^. #^A] 7] b *fl2 

<57> -g- S nf€- oil q^^Eflo] TXfl^oj ^ Hj-^^- A-] 

JIL W fl<i£ ^Af ^ -R-X] ^-71 ^A> ^ o.^ 

JH^El^ AV 7] -a> ^ ^ ^1 ^j^b &7}*\°_sL o] = 
efl^ #^-§r S^fb q^#elH sfl^o] -L%. yj-^o. S A^ 

<58> ^3^1 *fl2 #^1 AjEM^ O.^ <?]7l-£l^ ^- 7 ] ^A> ^1^- 

Afolofl ^ 7 !^O.S ^Sjb ^11 ^flsflAlE-l, «a)i=HI aV 7 ] »1 ! 7 fl 5 flAlE^ ^ 
E.>#oj ^7l^ <^^SlJl E^o^ AV 7 ] ^a> ^^-o] ^7l^O.^ ^^Ib ^12 

^ Aj-7] ^)]2 ^SflAlE^ Bj.^-^ Aj- 7 ] ^A} A>o)ofl #7}^<L£. <£^_ 

3 b ^13 '7fl3rflAlEi zvzHl ^13, *H ^ ^15 #<JM- ^^^-7^ *m #741, 

<59> Aj-7] ^7l Xfl3 7fl2flAlE-1^ ^ <=H1 0] 7 |.^^ # 7 | ^^-^ # 

^■i- *fl6 *H=r ^12 ^-741, 
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( 



47 #7] x\=$ A}o}o\] ^7]^0.5. ^^SlJl #7] ^A> ^ofl 

^^Hr 4l #* ^5 ^V* £r #7] ^oj- 

£■ ^8 #°« V *M 4l 7}^r7]% 7\^ ^5. #7>Al-7]^- 43 #3] . 

#7] 42 44*1^ #71 ^Af A>oHl ^ 7 ]^1 <£ ^ #7] 

#^4 3*1** 42 #^ iSH 1 i^lt £ 4^1, # 7 ] -av ^ 

^1 49 Sl^Ml 42 71^7)1- 7}x\±r 21-^o.S. #7^71^ 44 #4, 

#71 41 ^ 42 #<£ ifl^! 4l7># .2.5*1 71:3, #71 41 7)14^1^^ 

^ 45 #4, 

#71 ^\ #71 41 7fl3flAlE-lSl E1-T2 A}o)o\) # 7 }*\ AS ^^^Jl, 

#71 ^} ^4 ^*lff-» ^sRr 41 *g = 4^, #71 

^Af ^^-o] ^ol-O. AV 7 j ^oj-^^j 43 71^-71* 7}4tt 3X>^C.^ 

^1 7l^r 46 #4, =LZ\3- 

#7l 41 44^21 #71 42 ^>°H1 ^7i^AS ^t^ji, # 

Af ^^-o) ^oi-^. ^[<y.^^ ^2 7j-iA]7]^ 47 #4* i^-t!:^. 

<42lHH^ H^-g- t^i *H £ ^Jahhi cfl^H ^ ^ 

°1 ^SRf 7l# ^-O^oflAi -§.#o] 7l#-i- 7>^1 7>7f -g-0^>4 ^Al*V ^ 

4*1 -g^W. 7>4 #ol^V ^EflS. 9X^ ^71 

°1M ii^Rr -^ A HH1 tb^H efe^f. 

54-13 



{ 



s>^(Prrl, Prr2, Pfrl, Pfr2)^r ©.S ^7]-^^. 

^S. s^CPrrl, Prr2)^ ^a> #^-(YHl ^7}z>}^ *»3. ^.^S, 

^a> #^-(YHl -S-^l #*J-* <8^*1 71 Jl, <H = efl^ -R-x] 

2}^(Prr2)^l ol 7 >Sl^-g; nfl ^ 
71 ^eflAi^ 2>^(Prrl ( Pr^^^HH y 0 v # 0 l ^^^.S zz. 

&M fl*IH*r B«3X i^Sj 7l^-7l7V ^Sflo]: *Vcf. JE-Sj £| # Aj- E fl* ^<5>^ 

^(Prr2)^ 7l-i-7l7> ^^fl 0 * *VT=f . s^(Prrl) ^^HHtt ^tfl^j o.s ^ 

°i*}7\} 2V^(Prr2) ^^Min>- 5-^^>7ll ^^i*>7> 

3 5.3. ^H. 3V^(Prrl)^ 71^-7]^ ^5. sl-^(Prr2)^ ^ 

3>^(Prr2) ^1 = sll^ SI^tt ^ -n-^l^l-^^ 

^(Y)4 -B-*l €^(X) ^-°1^ «*^]-» ^1 ^>7l ^«fl 5>^(Pfrl, Pfr2)^ 
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c r 

<72> 2l-^(Pfr2)7> ^ 7]<3 ^cfl o] 7) -g^o] 

4^t\S. <£°]^}°\ €^ D > c-l^l-e^l sfl^o] of^^o.^ <>1 7]°g 

oiojo): eVcf. ^, ^5. sf^(Pfr2) ^ ^£^7j- ^<U^ }7]] ^ olc^O> o}- 
3>^(Pfrl) ^*HH^r ^ClHiliEL ^^^1 Q?]} *!^}-7)- *g^£]<H 51 

sl-^(Pfrl) ^-^r^ ig = sV^S] 7l^7l^ ^-sfli <^3°1^] ^cf. 

^^H e^i! *1*M: ^^1^^ f^M^J ^ 5U^. 

o. S ^-<g- aflofl *jx) ^ovc. o.xl^>ji ol^ ^^efl^ ^^-4 ^l^-(Y) A>olofl 
u o V ^°l 1H9*>7] ^JL, ol^. o]*fl « o V^o] l-o>^^xl7ll =1 4. 

<75> o]<4 ^ o. x ] ^^-(X)^l ±7\ 5]-^A^ ^7-11- A>-g-^ S ^) 

• ^S. 51^-4, £ 6°fl £Al*V ^ 2 A}-g-^o_ 

<76> °1*HHtt, £ m ^Al^cHl n} = #£>^n> cj^^o) ^ 
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(" ( 

<78> £ 6«*IH iLrr *}s± ^31 t 2 -^ 3*$(Pe)fe £ 

<79> ol«|. £o] a. ^-^o] ^ 2 ^Al^oflA^ ^3 4^(Pe)* -R-*l €^(XH <?} 

<8i> £ 7-B- ^St\ *fl3 tcj-s. ^sf^nj- c^#efloj sfl^<3} ^ aj-^j 

<82> £ 7°fM Ji^ w>5>f ^-o] ^3 ^3 -i^H7> £ 5<>1 M-&HH^r ^ 

^ -^^l oflsq- nf-E ^£ 5^ t^^HM f^V^fe ^ = ^(Prrl, Prr2, 

Prr3)^lM- 4*8 T^CPfrl. Pfr2, Pfr3HH 7l^7l7> 37fl5-> 

<83> #7H>^ €^(Prrl, Prr2, Prr3)^ 7] ^7]^ ^^^1 ^^Tll s> 

-31, SBis}^ a§5. €^(Pfrl, Pfr2, Pfr3)^ 7l-g-7l£. £-*>3_°S. ^r^Tfl *Vcf . 
si 4! o^nv #7iHH ^sM) #iL^ #33*1 ^ 

54-16 



f 



( 



* t ^ & ?i "fl-g-oi^. 

<84> o]a o v > ^ ^tgofl 4^ ^13 ^*H» t^l 4-g- 

i^r^]- v)+s.t]]o] afl'Jo) ^s. Hj-^ol $\6\]Aj ^li vfl^l ^13 ^ 

2#lr <>l#sj 71^715. #4iSHr =»H s]-^ ^S. SU^l, 2^-ff o)a q v 

<85> M^o] ^HH 4-E- #^n|- ol^Eflo] sfl^o} ^ ^T-^oll cfl 

^\^\ ^(100), <H^efl^ ^^(200), ^a>- -B-^l ^.^(300) ^ *fl 
<H-¥-(400)# s.^-tbcf. 

<88> sfl^(iOO)^ t^^o.^ Hfl^sH 51^ ^^-efl^ ^^"(Al ~ 

Am), t]zlA^S. afll^H ^> £^(Y1 ~ Yn) ^ 4^ 

-fM #^(X1 ~ Xn)* i^-^cf . 

<89> <H^=Efl^ ^-^^-(200)^ ^H^f (400)^-^ o]c 5 |a ^ ^)o] Al^f ^a] 

54-17 



( 



( 



^ A >. -frx] ^^^(300)^ ^c^«(400)S^-Ei -fr*} AlJr-g. ^A]^ - 

tfl*H -B-^l rlt^. ^l^tt ^^(300)^ ^-JL *i^-§: s]^ 

-B-^l ^*><^ ^ ^Hefli '^^(200)sq- ^Jf( 3 00) 

£ 9^=r ^11 ^HHl ^-§-^-(300)1- M-^^ti £^ 

£ 9°ti^ 5.^r wf^ frx) ^^«.(300)^ ^Aj- ^ ^ 

2] 5(320)2]- -fr*} ^ 5]5(340)°.5 oi^cHl, ^ 

5] 5(320)^- -fM ^ 2)5(340)^ *h8r ^2:5 S\°] ol^oflA^ 
^r A > ^ ^ sl5(320)°ll clls->^o}- ^^^h 

^ ^ s]5(32C0^ -fM « 0 >^i 5]5(322)2f ^ 5] 
5(324)5 ol^^ oicf. 

-B-^l u o V € 4)5(322)^ ^ov.g. o.^ aj.^ ^oj-o] Vs £ ^ 

^ — sij-tg 5)5(324)^ ^ ^12 ^H 1 ^^KYrr, Ysc), 

*Hl ^ *fl2 e«s ^o^^i ^x}(Ysp, Yfr), ^l<y ^5 ^ ±.*KYp) , 7fl*IH 

54-18 



( 



( 



^(Crr, Csc), ii*KSC_H, SC_L). i=H£J=(Dl, D2)# i^cf. 

*)U A o^ ^^^) i*KYrr)^ ^ t}o].2_J= (Dl)# -f-Sfl 

^<?J-(Vset-Vsc)4 <3££]<H ^ ^H*J ^>(SC_L)1- -§-*fl #&V^> 

X]2 ^ ^H. 4i*KYsc)^ ^» ^* 0 i ^>(SC_H)» *«fl ^ 

#^-(YHl ^ o_;el(D2)1- -f-sfl ^(VscHl ^^^cf. 

XU 4i*KYsp)2l ^ Xl2 ^E. 

XI 2 ^V(Yfr)s1 $4* ^ ofloi ^ s ^<fljy ^>(Yp)sq- 

SEth £ 9^11 51 A ] t!" ^H4! MOSFET^-S. °1^-<X*M zi-zv u>^l cfo] 

XU ^ XI 2 ^5- ^*KYrr, Ysc)2f XU ^ Xl2 ej) s ^ 

^ r^KYsp, Yfr)^ AA ie.z)}o) a}o)6\) ?^a]k](C1, C2, C3, C4)# <3 

^tb^. ^3 J:4(Miller effect )S ^r*H H A i ^ ^-o] 

54-19 



( 



i=K(Vgs-Vtf 

*l^(Cp) 711-71 i/Cp# 7>Xl^ h«H 4^ ^^ol ol7}-^Cf. 



n^M, #ff" i 7> 71*71^ ^Sj-Tfl €4. Slfi" i7> 2}-§rB^ - 

«VAl li^- ti}S}- Qo] Vgs7]- ^-o>o> gr>^D)l, o] ^ VgS^ 3.7^ 

Tflolesq. =efl°l #ofl <^^^ ^flsflAlE-Kci, C2, C3, C4)2l 7flsflAlEi^ 

% t SX^. ^ahich] ^ si^ji a^g^ ifHi ^.^ 5}-^^^ n-1 

7l^7l» 7>7^0> S>o.5., 7fl3XllAlE-](Cl ( C2, C3, C4)2l -7fl2flAlEi^ ^ 2- 
^ofl 3 >^o] Dl 7l-i-7ll- 71-Xl^S. ^j-cf. 

^ ^(Vset-Vsc)^ ^^H, -8-^1 a o v ^i ^^ch 4^1, ^ 

7j£. ^7>(Yp)^ ^-gr H-l^l ^-Sr ^ilsL ^ 

-fi-^l #3 *}^*fl nflo] ^ S ^o^l 

r^KYpHl ^elfe- uH<y-o. ^oi- (Vset _ Vsc) ol 1-1: ^ Si^K 2E*> ^3- ^ 
SRi ^7>(Yp)^ wl-cl q-o) 0. = ^ 5>^cf. 



2] 




54-20 



( 



<ios> 7fl3flAlEi(Crr)^ XI 2 ^H. i^XYfr)* *§fl ^(Vset-Vsc)^ 

^(Vg) o^s\^ t X]XWEi(Csc)-b ^S. i^XYp)^ XI 2 sr> 

# e»H i^XYfr)^ ^ 0 «HVsc)2f ^(Vg) *\o)o\] <£%s\o] ^tf. 

<io9> £ 10A ^*1 £ 10E^ ^- Xll ^MHl tcf^- zj- S-^LS-l *lfj- ^5.^- 

ZLofl af^. jr^-g- M-eKH^ £<3<X4. 

<II0> *gx$o) ^ ^AHloflA-^ 5_J= 10 ] Al^£l7l *H1 7fl3)]AlEi(Crr) 

^ ^^(Vset-Vsc)^ f^l<X oXjl, -7fl2flAlEKCsc) °<J=<cMl^ ^(Vsc)^ f^sq 
■^-xl ^<y-ofl ^7]^ <S/i5il<X ^4 ^i^-(Y)^ Vs^l ^Tj;*] 

<m> CD 1 (5. 10A 

<H2> J2..EL l^Tr XI 1 i*KYrr)£f ^*KSC_L)« -§r *1 

^cf. zie^ 7flXlAlEi(Crr)-Xll ^ *J diX-(Yrr)-^ ^ i*KSC_L)S- 

X_f|- -7flsflA]EKCrr)^ Xll ^ ^S. r^KYrr) *}o)o) 

3 3^1 ^l 0 ^, 7flXHlM(Crr)Xl^r ^(Vset-VscW ^#£H <&3. 7flXHE| E>^ 
^ -R-*l €°« v< y Vs?}*l £7>3°-S -arS>7>7l cfl^ofl #°KVs+Vset- 

Vsc)^M #e>7>X) ^cf. 

<ii3> ^cfl, Xll A J-# i^H 1 4i^(Yrr)^ XMB^ = Xl<X_ ^>c>l <X] ^s^a] 

e]7} <g^sH 5U<X XMH^f ^l-olo] ^ov^ 7 |. ^^o^. ^^7} JLS.X1 

£l7l Xl£-Xl, Xl^ -7llXlAlE|(Cp)£l X^<4 €^"(Y)^1 #^-8- 5}^^.^- 

54-21 



( ( 

<H4> (2)S.= 2 (5. 10B 

<ii5> 5.EL 2*1H^ ^12 ^^H 1 i^KYsc)^- ^^R 1 ^7}(SC_H)» *1 

^14. zls^ 7fl2flAlEi(Crr)-^ll ^S. ifl^j ^>(Yrr)-7fl sfl a] bKCsc)-^]2 

4i*KYsc)-^ ^ dt*KSCJD.£ *iff- ^3.7> ^^^cf. 

<116> 3E^ 7fl5flAlEi(Csc)^^- 2:71 ofl ^(VscH °.:E_=- ( 

7flslHeKCsc)sJ- *fll ^1 = 4i7>(Yrr)^ #^1 Vset-Vsc+Vs^ 

-i-el-^-ofl ccj-eV, 7fl5flA]Bl(Csc)^ #<y-£- ^(Vset-Vsc+VsHl ^(Vsc)^ 

^-sfl^i #<y-(Vset+Vs)°l ^t}. 

<I17> ZL^Jl ^12 ^ ifl^J ^f(Ysc)^ 7flolH^ =211^ AfolcHl 7fl3lflAlE^ 

4. =L^&, 2fl^ 7fl3flAlE^(Cp)^ <^%^s_ 3^-(Y)£| ^(Vset+Vs) 

= db^KYsc)^ -^efl<y-ih^ ^^.s. ^ a o v^ sme ^o^^i ^(Yrr) 

3 =efl<y-±.^ 7><q ^-ff-iLc]- a^Tll ^^^53^, °H1 ^ 3 5. 7]^7l 
i= 1<>1H 2} 7l^7l icq- ^D>*>7fl ^^^cf. 
<U8> (3)2.^ 3 (S IOC 

<II9> S.H. 3^1 ^ ^ nflo] ^5. ^o|^l ^]-(Yp)S ^ ^1 7lJl , y o V € 3 5. 

oflx-i wj-^ ^<y-s}- <g^^ ^^^i ±4t £■ ^lflcf. zLsiui ^12 ^ = ^ 

$13 ±.*KYsc)fe -2.^Alflcf. ael^ i7>(SC_H)-^il2 ^5)^ i 

54-22 



( 



<i2o> -7fl^A]EKCsc)^ Bfl^i di*KYp)si 3*1 ^-a-^-s. 

£#3°-^ ^7J-^>|1 ^<^1 nq-Ej- ^^AjEiCCsc) Bf^fo] ^OVO. Vsc ^_ <5> 

3. VscS. £#3-2.5. Tfl ^cf. 

<i2i> ©2 = 4 (S. 10D 

<i22> 2.= 4^i^r *fl2 ^ i*KYsc)7> 3_=sqaL, afll *># 

ozf £r *1 71 7fl ^cf. ZLE^, ^ ^ 4i^(SC_JI)-^l 1 *># ^ 

<I23> ^7>(Ysp)^ 7l]o]H^- =5fl<y A}o]ofl 7 fl sfl A ] E^ 7> <£ ^ 

4. 

<124> ©.2-= 5 (5L 10E ^-S) 

<I25> S-JEL 5<Mfe ^2 8^ i^^ 1 ^7>(Yf r )S -Sr ^]7jcf. 

i*KSC_H)-*l|l « = ^3 i*KYsp)-°H<d ^S. ^^H 1 i*KYp)-*fl2 5T>7j- 

<i26> 7fl2 = i^^l £.*>(Yfr)fe A}<>)^ = e^J A>olofl 7 fl sfl a] e] 7> 

54-23 



( 



( 



=i<h sa°i ±i ^yo]2] #<&o] <a^*Mi ^#^7}- *a?n 34. 

44*1, 7lM*leKCp)s] <g*o.s. ^^-(Y)s] 4^-°S 

Ojufl 3»H. 4^4 7l^;7l^ S.£L 4°]}*] 2] 4^ 7l^7lM.Cf ^^^Ml 

^ ^-8r ^*3% v ^ 9l°] 71 y cM ^4°14 -B-*l ^ofl d ^ 

s=Sh ^ ^*4*r 4^ 4^-4 ^-g- ##0.3. ^*4fe ^1 

H o V ^ 4 5.^- A>°1* x^Sfl ^ Dfl<y ^S. :i44 ifl«^ofl cfle}^ AVjjj^ 

7l€r ^ 3) £.2] ^-^Itt nflo] ^ ^ ^ ^}o] iflojvg- Vset o] Aj-o] o] o> 

u s Vc 34 #4^4 ^#3H 2fl^4 ^ ^HH^ J= 9°f| A"] H> 

9\- 7Vo] t ofloi ^ S i4(Yp)4 Vset-Vsc ^j-cl^ €4. 

44, £ #'34 *fl2 ^a1<^1<H] tfl44 £ H-^ ^2:44 A|^*Vcf. £ 11-gr 

£ 1^4 42 ^HH 41- ^a>. 0.^1 ^^(300)1- 44*fl*r s^oicf. 

£• 1^4 a«2 ^Ajoflofl rc>^. ^a>. ^«.(3oo)7> £ ^4 aJa] 

°fl4 ^a>- ^-xj ^s.«( 3 oo)4 4^- 3« s 4^ ^ s| 5.(326) 7} JE 9°1M4 

4*8 ^ 3) 3(324 H nflo) 7J5. 4i7>(Yp)^ *fl2 4# ens 

54-24 



( 



^j-(Yfr)^ 7l^# tj-^>°i -£ -£tt ^ltl ^iS. ± 

^(Yp & Yfr)# 7}x]jl ^olcf. ^, £ 9*lH ^12 ^^R 1 

<^^*V £ 11^ i^^l d^KYp & Yfr)7V £t}. 

<i32> -g- l^^l A2 ^HH 4 <£3l£} #ff- 733.3)- ^31 2}-^ 

<I33> Olfif ^ £ Mj-^cq ^ 2 ^A]o}]ofl ttj-Slg ^^H%1 ;£.*}- 7fl^# #^ 

<I34> o]t^ t 1£*$°] ^13 ^aHH tfl*>o} c 12 gj £ i3 A L flxl £ 13F# %^ 

<i35> £ 12^ ^13 -a*H°fl rcj-^- 2-X[. -0-^1 ^a.(3oo)# q-Bhflfe 

<I36> *fl3 ^A\. °-*\ ^^-(300)^ ^ ^ 5] 

5.(360)2]- ^ 2)5(380)S o]j=lo^ fl^cfl, =1 ^2i7\ £°.E-3. ^\ 

<137> i 12<^H *L±r ^]3 i=^HH n}=. ^A} ^ 2] 

5.(360)-^ S]5.(362)2f S| 5(364)5. ol-f-<H^ °i 

cf. -fM #21 4)5.(362)^ i*KYs, Yg, Yh, Yl, Yr, Yf), 

cfoio.c( D0 , Dl, D2), <yeiEKLl) ^ -7fl2fl a] (Cst )5 Sl^. 

<I38> i^^J ^KYs, Yg)^r #<y-(Vs/2)£l- 3*1 £oj- 3^5. ^^slo] 

54-25 



( 



oj- Aj-Ojol] o}^^ olcf. 7fl3flAlEi(Cst) ^oflfe AA % ±MYh, Yl)7> 

^slJi, i^KYh, Yl)£] ^^SHl^r 30.1)7} <y^Ei(Ll)^|- ^ 

4°Hlu ^#*J ^KYr, Yf)7> ^ rq-oj^^d)!, D2)l- **fl ^ 15. 
^cf. cfo]^c (D1) D2 )^ #« o v^ ^s.^ .k^Hr 

<139> 7fl3fl^]Ei(Cst)^l^ ^-y-(Vs/2)^] ^l^EKLl)^- 

Vs/2^1 *}-7 0 VA]flcf. ^aRYs, Ygm A A ^\ Vs/2 
-Vs/25. ^1^1-71^ «%K§- 
<i40> ^t!- cfol^^(DO)^ 7fl3llAlEi(Cst)^ ^ &<#o] o^s]^ ^9] $_<#o] ^ 

<i4i> s}^ ^ s]^(364)^ *fll ^ ^12 ^ = ih^HYrrl, Yrr2) 

2} ^ *fl2 S}# i*KYfrl, Yfr2), 4iaKSC_H, SC_L) , 
°]£.-EL(D3, D4, D5, D6) ^ ?fl sfl a] E^(Crr , Csc)S, o]^o]z\ 

<i42> ^(Vset)*} 3*1 A }°H *fll ^H. ^^(Yrrl)sf ^2 §)- 

A ^5. ^$)$ ^>(Yfr2)7l- °A^)o) 01 14. ^ 2 Aj-^ 
^A>(Yrr2)^ ^^H 1 ^>(SC_L)1- ^-sfl ^} #^-(Y)°fl ^^c}. i 

i:^>(Yfrl)^ i^KYh, Yl)^ -H-^l S|S(362)^ 

54-26 



f 



(• 



*U ^ ^12 ^ dt^KYrrl, Yrr2)2}- afli *J *fl2 arj-Tj- sfl 

H i$13J ±.*KYfrl, Yfr2)^ JE^B^^S-A} «>c] cH 7 V^J1 &nh 

ZLSlJl, afll * »12 ^ ifl^l i*KYrrl, Yrr2)2f afli ^ ^12 

ifl^l dfc.*KYfrl, Yfr2Wfe zj-zf 7flo]H^ = efl<?l *M°fl afl a] e} (CI , C2, 

C3, C4)7i- hh ^ ^ $x^°} 7\}°]^ **<&z}7\ 

x^ofl ^^^-1- ^ ^r*^ 2°fl>H sl^ aV*4 ^-o] sfl^ 7fl 

^^lEi(Cp)^ OJ^VO.^ 7 j-|- 7 j i/Cp# £ fe sBs xjovo) tg^t*. m-EfA^, 

€i? i 7}- a)-*^ 7l*7l^ ^SMl ^t)-. ^ i7> ^-a-s^ HM M. 

^ 42f ^o] ^ov Vgs7> ^o): ^ofl, olEi*V Vgs^ ^71^ Tflolesij. j=efl 

91 ?>°fl 7fl3flAlEKCl, C2, C3, C4)^ -7fl^A]Eli #0.5. *r 91^. 

7l# 7^o> afrS-S., 7flsflAlE^(Cl, C2, C3, C4)£] 7flsflA]Ei^ S*i§}<*| ?H1 

i^H 1 i^KYh, Y.D3 ^^2f 3*1 AVojofl^ 7fl2l]AlEi(Crr)7V <^^s) 

Jl, iX>(Yg)^ ±:7KY1) Aj-Ol^^ -7fl5(]A|Ei(Cst)7> ^SM, 

$ ^7x>(SC_H)^- i:7}-(Yfrl) Afolofl^ 7flsflA]Ei(Csc)7l- ^ 

tHS, 4°)^-^(D3)^r *fll ^ ^5. ^>(Yrrl)2f ^^(Vset 

^^^o) ^ov ol Vset^-4 3* ^o}^ <*^-g- *>cf. cfoljoc( D4 )^ 

7fl2llAlEKCrr)il- 3*1 3°^^ o^^s} 3*1 3 0 J-^ 3*1 € 

54-27 



( 



<i47> ^sfl^l^i^ £ 13A ifl*l ^ 13F1- ^-i^H -g- ^13 ^Al^ofl $ 

<i48> £ 13A vfl^l £ 13F^ ^Ajoflofl oj-^- z| _e.=.s} ^ ^^sf 

ZLofl nj-e- 33 nv^^- u>Ef^^ t^oiq.. 
<149> -g 1 v ^^ ^ofloflA^ 5LHL 1°] *}^Z}7} *M] ^*\(Yg, Yl, 

^AlE-KCst)^^ $.<£(Vs/2)°] 9X7} Ufl^-Olcf. ZLS]J1 7fl2flAlEi(Cst)^ 

ifl^l iA>(Yg)7> ^ ^U 0 ! ^i^olH-^. 7fl2flAlEi(Cst) E.}^ ^ 

-Vs/27> ^*}(Y1)°] ^ £lc>| *io £i 7fl5llAlEl(Crr)^ ^ 

*H*r ^i«a-(-Vs/2)ol °17>£1^, <4€-^ 3*1 ^^ol^, 7fl4^lEi(Crr)on 

£r ^°J-(Vs/2)7> neli 7B2flAlEi(Csc)£ ^}°H ^i < y-(-Vs/2)7> <*1 

71-S1H.5. £<y-(Vs/2)7}- 
<i50> ® 1 (.£ 13A ^-S) 

<I5!> S..EL loJHfe- ^fl^j ^7KY1, SC_L)7f SLE. ^ %1 ^KYh, SC_H)7}- 

-& ^EflS. £4. tcj-EH, ^7>(Yg)-^^^ ^f(Yh)-^]l ig = 

^KYfrl)^ cfol^-^sflAlE-KCsc)-^^^ :^KSC_H)5. ^3,7} 

54-28 



( 



<I52> 7fl SflA] B](CSC)^1^ €«a-(V S /2)o] olo}o £li 7fl2llA]Ei(Csc)^ $ 

^ <cHl ^a] £<y-°l t]7>^o]] 4^ ^ ^ cj-g- £<y-(Vs/2H C,*H 

<I53> © -2.= 2 (£ 13B %3^) 

<I54> SJE. 2°^^ iAKYg)!: ^.^Aj-jlJl, ^11 

^Af(Yrrl)!- £ Aj^lcf. ZL^°i iAKYrrl)-^ %1 

iAKYh)-^l ^ ^Al-(Yfrl)^ ^ **°]SL£.-n^*\mCsc)-^*\% 

<I55> *t]l ^^^o 1 4iA]-(Yrrl)^ 7^1 o]e^ teflo] A>o)ofl^ - 7 fl sfl A] E^ 7> 

91?) *fl^l 7flolB2f «S3*>th sfl^ 71] 

3flA]E-](Cp)^ ^Af ^i^-(Y)^ ^^o. sMs , 7fl 

sJWbKCscHI ^ 0 J-(Vs/2)ol ##£M SU^J^i?- ^Af ^q-(Y)^l ^°J-8: 
^(Vset + Vs/2)^) ^5. 4^ ^*l-7l] €4. 
<i56> (3) S= 3 (£. 13C 

<i57> 3^lAi^ ^12 ^ ^H. 4iAV(Yrr2)l- £- ^^lcf. zle^ afll 

A J"^ ^^H 1 4iA}(Yrrl)-^^^ ^>(Yh)-7fl2llAlE^(Crr)-^l2 ^ ^5. ^ 

%1 iAKYrr2)-7fl3tiA)E-KCsc)-^^ ^>(SC_H)S *Iff- ^5.7} ^^4. 

<i58> ^12 ^5. ^*>(Yrr2)4 7fl sfl a] e^ (Crr )7> <^^^ =g<q ^^-^ 

Vset + Vs/2 7} £4. ol^ 7fl3flAlEi(Crr) €<y-(Vs/2)°l #^[s|<H 5>i£i 

JL, 7fl3flAlEKCrr)^- i-SH 1 ±.AKYh ( Yl)^ **^2) <£yg^2] #<$o] Vset-2-S. A 0 V 

54-29 



f r 

^*M1 ncj-el- 7fl3l)A)Ei(Crr) eK^s] Vset + Vs/2^ #&*\-7) *H-g- 0 14. 

<i59> 21 *h *fl2 ajH. 4i*KYrr2)fe- TflolB^ JELefl^l A}olofl fflnflAlEi 

3ff-» ^ SZJL Sfl^ 7fl5XflAlE^(Cp)S] °J%tjlsL ^A> xi^-(Y)^ « = 

^*§°-£. 7fl3flAlEKCsc)^l^ € 0 a V (Vs/2)ol flojo. 

£.3. ^> #^-(Y)2] ^(Vset + Vs/2 + Vs/2)?M ^H. o_S 

<160> o]afl 5j-<§o} 7l^7l^ ££ 2^H ^ = 7l -g;7l St^Ml 

<16I> © SLEl 4( £. 13D 

<!62> S.S. 4°1H^ ^7>(Ys, Yl , SC_D* -& *1 ?1 jl , *fl 1 ^ *fl2 s ^ 

3. i^HYrrl, Yrr2)» .2.^1 7jcf. ^$)% db*}(SC_L)-*ll2 ^ 

H. i*H3 4iAKYrr2)^ tij-c] - sfl a] 3 (Crr ) >L*KY1 )-7fl sfl a] 

*H(Cst)-^$13 i*KYs)S *l-ft ^^ch 

<163> ifl^J ^}-(Ys)^ ^°» V (Vs)4 ^^l^l, O] ^JjL 7fl^AlE^(Cst)ofl^ 

€°J-(Vs/2)o] SaS^I ^^HM ^ofl ^Ai^ #o]-,g. ^7_>^^S 

&°JELS 7fl3flAlEi(Cst)^- ±.^>(Y1)^ 3 0°| 

Vs/23. ^cf. 
<i64> © EE 5 (£. 13E 

54-30 



( ( 

<I65> 5<>11^^ m ^^(Yfrl)l- -S: A^t}. ZZ.^ r^^^l 

^f(SC_L)-^ll 3" S ^^^1 d^>(Yfrl)-^*J ^KYD-^AlEiCCst)-^ 

2f 4l^(Y S )7l- ;go} xjoj-^ Vs/27f SlJl, -7fliTllAlEKCst)^ 

^«a-(Vs/2)ol #^1<H &iLjELS -7fl3flAlEi(Cst) Efcfo) ^oj-^. *j ^] ^oj-o] 5} . 
^> #^(Y)^ ^oj-o. ^ ^ov^j s^l-^Til 
<I67> ^3], *fll eH3 ^^(Yfrl)^ T^lSS]- ^.eflO] A}o]o\) 7fl5flAl 

Sfl-i 7fl3]]A]El(Cp)^ «>o> ^A> ^(Y)^ ^oj-ol &<&V}X] ig = 

<i68> © is. 6 ( £. 13F %h2:) 

<i*9> H.= 6^1 a-| ^ dL^>(Yfr2)l- a] ?1 JL , ^^KYs)# ^.^a] ^] 

cf. ^-s^ 4i*KSC_L)-*Hl ^R 1 " ^5. i^H 1 di^KYfrl)-^^! ^V(Yl)- 

7fl3flA]Ei(Cst)-^l2 .^>7J- = i^Rl ^>(Yfr2)S ^S.7> ^=14. 

<no> 3*1 ^oj-jz]. ±z}afr2)7} #31^ ^6(| ttl-S.> 

7fl3flA]E-KCst)3]- ^KYfr2)^ ^OVO. ^ ^oVo] €4. IIBlJI ?fl 

SflAjElCCst) 0 )!^ €°hHV S /2)o1 $l^Cll 7fl3||AlEi ^ofl £ 

#3°-^- ^JELS. 7fl3flAlE^(Cst) E-}^ ^oj-o. -Vs/27} ^C]-. ttJ-eJ-Ai ^ 
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